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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for determining a 
defective portion of an LSI capable of readily and quickly narrowing the 
multiple defective portions in the LSI and determining the number of 
defectives and the defective portions by small data amount irrespective 
of malfunction of an output terminal. 

SOLUTION: Logical information 48 of each block that changes by each 
test vector 41 is outputted by a dump operation 47 from circuit 
connection information 45 by using logical simulation 46 for inspection 
of an LSI circuit. The logical information 48 of each block by each test 
vector 41 is combined with information 44 of presence or absence of 
Iddq malfunction (leakage current in a static condition) so that an 
arithmetic operation 49 of each block by each test vector is executed 
and extraction 50 of a block including a defective portion is executed. 
The defective portion at a transistor level is extracted from the logical 
information in terms of the presence or absence of Iddq malfunction at 
the block. 
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(57) [gift] 

*>. jSS»^*iJ:i>-ite»@HiT ; &#«fb-C#SLS I ©fiS?» 
■? *©a&gt»«4 8 B. BBfttttft*R4 5#>6 L S I B 

daMt©^©t»«4 4±«£fc>ttSC±r. S^ci 

Ht«Bf*rti»i/fc^'P9 4'©J*ffl5 03Wfa*>n. *© 

•fa t> i>-C<D I d d q g#©Wfc«cfcW4i&3tJMRj{r>e> 




1 

a?-* h^^Kj^^-rs, m%zL§ \ <omm 

S I OAAfflfJ;^ A^T^fiufa^x h^^tcHUBO 
rSEftt4#^p? ^cricDHJia^ h^**#«ft:i 

£Mia&ei:/p v vwmx. i d dq^jarsa 
mmm<Dxt}mm<Dm&t>-&<z>±xi)K iddqflbWE 20 

] zfu v ^CTiOiftWRHtftfT ^ £ <ttc «fc 
&futa&Pf:/P * ^fflUHi. I d dqgg^lil/cr 

^©ffl£*>i*S©£T#s. I d d qffijWE^fciS&L 

nt^ i ^cidfgoL s i <Dmmwx<D*&mt-fim 0 

^MIBiKPf * ^»a« fc I d d ami£&&$jtOtc?- 
x h^c^^»#tcr*iU3n^ia»«ffl©A*»ffl©ffl 

**#k:t*mb ^ n 5«tt^©A#^©«^tott © 

I d d qfisWESttOttly/c-f-X h-^^H^ 
■C©A*iftaott^toi*8¥. *J<fctfI ddqtf**IE«tr 
7*x *##r©A*IMl©jfi^to'ttK:#fc'rs t 40 

^ 1 CCiaiS©L S I ©i!WiBf©«ffift»ffio 

^uru&mrfaf-x h^^^s-^-c<DA*»ffl©ffl^ 
©iROia^tt, RftW^n^ccfcW* I d d qSSa* so 
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^urc^mriaT-x h^£##r©A*aftffl©ilI^ 

*>#<t 1 d dq^^ltU^C^r^ h^***-Sf 

tr. tmm i KifatScoL s i ©ftiraBwyfssft&ffi. 

*»*Uri»»!BBf*tt»)iitf, BI«311CCia«©LS 

C»«a 9 ] fflR-JvvtCt ©»ffl«»*fT 9 C 4 

S&ffiBK^«>)Rfc:lilB*iS*lt^Lt:i»< C <tcc<*;9ift 
Rffl9r£rlR0iM^ «ac3S l KfBi£©L S 1 <D&Pf®BJf 

[000 1 ] 

immm^zwrnmn *«k«cmosls i©& 

jfei^X h^^^tCteW4WfBiIgS<DiftfflttS8t«:J:te 
[0002] 

[££3fc©tJ£fi] ae*CDCAD**iJfflU/c^2 ^->3 

it. 

[0 00 3 ] *(D»— ©^ffi«teB»»©f^«: «tStt 

[ 0 0 0 4 ] 0 1 2 ttSeftWoftPSWWtflttt: J: 

f 121«fXh^^ 12 2(ii!Sim 12 3, 
124SLSI O^SSM. 1 2 5, 1 2 6 fcS&ffi->5 
* U-Sx a 12 7 Utmx$> ^ 0 SWSIWOJSEtC 
tt*«c9«jtCKH 1 2 teTjrf <fc ^ iC, LSI CDW^ffi^^C 

^U-f> 3 >l 2 5KJ:£&Si&Hffi4*m\ L 
S I 0DA^«^Ct*X h^^^ 1 2 1 ^tA^L/<iB5, ffl 
<fc 0 ffl^-TSIftaoJttS 1 2 7 JC J: 0 H^CDS® 

[ooo5] ancD^aw-'^^ ^ h u-x#&<t*ftu 

>*-^Srfe4CC. a^S^eA^iS^fnl^ffl*® 
cc h u-x-r-5^ffir^^ Q T^c^^. LSIOA^ 



3 

i»i<o-«*«iBE-r4^5ET*5. as. 

[0006 ] 

c^nfc^SiSBfir^W^^ftferiSitr^ 10 

swttow** 5 ^ fe«»«T-c £ ft ^ t o o A £ & was** 
ficf=- # <o*t?tt<5iffl<D«(«*JsaE-r ^^ffit- *> s fc 

[0008] accc. fS5fc£ffi©&*Ko^T»H*MW 

teg(Stuck-at-0, Stuck-at-1) 

fflffjrttft^ofc, T&fo*. E«f £&P§£fc (vo) 

»LS I Zffif&T&mtm^ (L> 03I|3&>54*(C 
[0009] In (V0) oc (3^4) * In (L) 

tc axti&t>>hift»®tt^®iimzmn&i&:i'X\<> 

(Electron Beam Tester) 5 
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h ^ * h *^»a«M^s»i5©Ba» k <fc , »ffiUfci»fi&F 
m i> x i > < i e ti a <fc s <c«fij & 

[0010] *»98©BffJtt. L S I p^a5(Z)^m&^ 

t*5LSI (D^ttBM>«5Eft3&ffift««r 4 C t ic 
[0011] 

[waKa?*?* #ikij<z>ls i<z>gc»s 

wows* t#a«:. l s i <DXt>^ & *o rnkxtizti 
z>Txv^$zt<cu-oxmkth. Lsi*«teErsB 

<h, b^^tcj^^/s-r l s i oawawf 
©fritttffi-cco - zmMx t> & i d d q <o<a*i0f^ffl 
^mz-^xv^zz^tzm^x, wtfxx*j>?cL 

Oc^feK^n ^ ^tctetfa I d d qSSi^T&f-^ h 
[0012]^^ ^CTiOlftHHBrf^lMHi, LSI© 

[0 0 13] ^dy^CT4©»Hai»*ff^CiK:J:S 
&Pf:/a * ^ftittif*, I d d a S^R^-r SffiR«» 
(DA*»ffl©tt^fc"&©*T3&5, I d d q ffia*jE«&5" 

<Dfr, m?uv2*]EW'7vv?toxm&i>, -eti« 
s»^H©iittLfcAAa^©ffl^to«8©±r3&^ 

I d d affitfjESttattl/fc-fX h-<^^#-^-C<OA^ 
U/c^^ h^^^S^&c-C^ffi3ti^ffi^S!SOA^i& 

h ^ $«#tcr tttu $ n ««inm<DAAiMi<o&^ 

*>^©^-c*s. i d d Qffi*sjE«&aaao/c^x 

5i#^rc!>A»l6fflCE>Jfi^*>i*», teicf ldddfij&s 
jE»&^^ h^^*#^-COA*SWIO«^to-fr«:#«E 

[00 14] iR»^D^^CC*J^4fiWfflBf©IR0a* 
^fePf ^ I d dqUS^Ltc* 

h-<^ zm^x<DAfimm<DM&t>'&xi£i.mffiffi 
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m?<DAj]mm<Dm^t>-G t z m^x tmmmzm & 
bxm%mmzm&&x&j: < , mmi&*:m$m<r> 

[0016] CMO SttaSBtMslBrtSBtCttffi^B*' 
*tTS£. -jKWM^iL-C 4< I ddq (Quiese 
nt Vdd Supply Current) " tVfi 

iddqs«j. l s i mm^<mmtmzmMtz 

M. Sanada "Evaluation and 
Detectionof CMOS-LSI wit 
h Abnormal I ddq" Mi c roe I e 
ctronics and Reliability. 
Vol. 35, NO. 3, pp. 6 1 9-629, 19 

tcb<DX$>h 0 

[00 17]jl^ ^h7MD a DtCftS$n5ASI 
C (App 1 i ca t i on Specific In 
tegrated Circuits) fcJ^a&SStlSti 

±a(/3fc»tt*s*Mffir ^ *>©-e# 9^ lsi© 

"I ddq" L S I ©Sftfflttff©»±tfc«r© 

:/Pt>*»f«U ^CcUfflStB^Py^icfeWSI dda 

•> 9 ctommmumteL s i ©a^s^ 

[0 0 19] ±&<D : f~$*m^tc7 f Vy?C£<DmM 

ffl0ffl£tetf0rt©Sl>&< 1 «RW±iB-ttA* 
SftffiQffl^frtrJ^ I d d q iKWESftf X r ^ * 2# 
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a«±iH-OAft»ao«^*>H*S^, Iddqffls&s 

[0 02 0] S€>(C, Jd8l/fc2«SM>*-- K "Idd 

^(O^L^A^^a)^^^" *5<»:i>\ 
L&nf* h^**»^KTttffiSft£18»^<DA# 

feLb£EI-*r tt A*»H©»&fotf8r <b M A#36S© 
ig^frtt" 1 d d qffi#jE3r&^* r-"<££#^r 
<D "A^aiHOffl^toittT i "A#il3Icam£fc>tr 

[0021] #yc, «Fffiits*i/css«^ci * ^ was©* 

«^rc5A^»SO3B^t>^*fflC^-Ci»l»ffl^f*lR0ii 
4?tt:fcWS I d d q^^^Ltl^^X h-<££# 

nv<DA^m<om^t>^ 1 1 d d q i,ti> 

[0 02 2] Jijfi^^-^^flil^c^ay 

so *mmt?zmmm<Dmmt-x : &x&% 0 

[0023] 

mwwmm&m i ^0 * 5 *c , cmos aftssiss 

"Iddq (Quiesent Vdd Supply 
Current)" tft-r*»ffl©»lhtt»CC*5W-S 

IttLSK 12«Vdd. 135JGND. 1 A mm 
fePf^Bff, 15(if-xF-<^^, 16«Iddq 

40 3t) -e^>^ 0 *r&*>^, ls i i i <Drtfflcci»aftBffl 
iff 1 $i$vmirz>t. SMOf-x h^^^r l 5tcJ:0^ 

S/c«, ^UtePSS^Tl 4<Z«*£5WTVd d l 2^ 
6GND 1 3^©»a«*fiPfeS»I ddq 1 6*S»* 

[0024] as, y-hru^iiccrt^sti^As i 

C (App 1 i cat i on Specific In 
tegrated Circuits) ©KSH*, 
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*g&W-#&r<fc*. *<7><fcVj:AS ICOCMOSIelB 

I d d QlS^St-Sf^ h^^mt^rffl 
[0 02 5] KWl**^ y^tDgfts^s 

cost #ffeij!©^jB£»wu &K:««7a7*89& 
#©^<0^fcoc>rift9i-*"&. io 

[0026] 1) LSI <D&7a v tKDWtmis 5 * U- 
J'aVflBR (02) 

yi'^TfaaSI. (d)fciSIM(Si stems 
Integration Model) ±.(D%m\MtC 

t<D?u v zomiimmmm. ( e) »l s i ©s^ 

a v 5&h<b&t)*m~$m£m. < f ) {2&:/p * * C 20 

<t<Df-x h^*fc^£A#»&£?i*#>:/y* h 

Wff^lULSL 2 2«A#«iF\ 23 
»M*«KF\ 2 5&r*h^^ 2 6 tiffin, 2 7tt 

[0027]»I5/5aI/-> a >B, 1SLS12 1 
[00283 02 5 * > a >f&*£*^& 

war**), *^Pty^ci©tti**i^-cciH*-r 
SMfcffiafcSu ^^oy^crtoffi^M^^a 

<D^P^^<DA*^«cS!i»3n6IB«>5p6, 7p^ 
Ci<DA^ J f^A^5^3S»^<bi^S07'X h-<£ 
£ **§ CT i C0^{ t» «t£fi t fc§Ea% ^ 0 X t ^ Q 
[0 02 9] 2) I ddaSS&lfe£3tf£?-* h*<£ 
£#^§ (@3) 
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xmft\l>tc$><0&. I dd qM^W f 3£GT$£B£ft& 
h^£tt$£r&& 0 El 31* fx h^££C<fc©I 
ddqSS^«tS*«:^-r^7r«)*}. S*1H3 1 
i*I ddqCCX/^ii, 3 2 til ddq (E^) , 3 3 
lilddq (S«> "C&^o Xttfc^xh-^frf&st 
TVno. i Ifl-r ) ^rYtttCl ddqffl^TTS 
To JE^aa© I d dqffl«I«T EStt 

m^ad^xm^cmmmmm±o^>mkt 1 ^ a« 

T) r*4<Z>fc*fLT, I d d q g^fiW«teffl©i$E5 
[0030] 3 ) #&W<D#JIB (H4 ) 

m^te^mno^mzTxtyv-?-*- hx$>& 0 m*p 

f?^4 KJfX (TVK 4 2&LS I ^<DW 

m % 4 3 » I d d q imm^ 4 4te I d d q fiiM^O 
TV##©aU, 4 5 {i@88Ktt«*R. 4 6{JiI^5 
a^3f>, 4 7«WSSHIK>'-K«ia©^>^je 
ffi, 4 8 6JTVc:tOS^0 7^©A*»S<?)»tti, 4 
9ttS#Mag, 5 0«»»^Pyi'©fll|ffi*C*S. 
[003 1 ] L S I (DWrnhftZf-A h -? 

centra ls i*«fiE-r-5S^Pv^c:ioa&ffits»R 

<b v ^ h^£CT<L(D I d d q£^©«JfcW«<t£l* 

[0032] f-x h^**4i e:<bt<:Sffc*&«- 
:/p v *©A#»SW«4 8 ttJb&OfctfsSK: J: 0 , H 

sgg^ttiS4 5 l s i mmmmtc^ommu 5 * 

U-i/a>4 6Wr "^>7*»T 4 7<hfrT£L 

-€-©f-^ ^eri<os^ci^^©A*i8St» 

$R4 8«±^t/c^X h-<££t:<h0I d dqSSOS 
j(ft©f««4 4<!:ffl^iDi**Cir, S^D^OfXh 

[003 3]^br, ttfflSti/cS«fflW%rtHLfc^ 
P9?50^<>itc, -ecDT'P ^ I d d q HStO 

[0034] 4 ) fePt^D v &&t)&ft<Dit#><D'fr& 

tt&*;l:fr«£^a»WB-ca 0, (a)BLSIfl© 
^P-^^TM, (b) tt§^7^ao^> 
(c> » (b) (D^>7''JXF«^/c 
I ddq!f»M^t^7 7m o ®*««5 
1BLSK 5 2tJ^P^^BK 5 3^a^B 
2, 54IJ^D'^B3, 55{i^O^Bn. 5 6(3: 
f^F^^^, 5 7i*Iddq (»«> . 5 8»^>^ 
'JXK 5 9(il ddqS#fliaf-Cfc*o 
[0035] ffl&^^P ^(BL B2 V B 3 . • ■ 
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• • , B ik * * • ) OcctftS* ft£ L S I 5 1 <OKJ] 

[003 6]±ai/c^fcI«CJ;0, ^P^© 

H5 (b) CC^T&^n^^CiO^^^'UX h 5 8ic 
^£;h£ 0 <LC5r, LS UCTf-X h^£C<LGC& 
ffi$n& I d d qffite. rX V<V$Zt<D&-?V.v >? 
(Bl, B2 ( B3, • • * • , Bik • • • ) 

[ 0 0 3 7 ] B 5 ( c ) ^2*i/c±&<£> I d d q {IS 
S5 7^Mltl^f ^ K^^TV n o . a, 

b, c«. §:/n^C£<Dy>:/yxHc&tt£TV 

no, a, b, c€Cfe*ft6U-C*?0. U~>X* 

WCX I d d q ^^^n/cf-X f- ^ £ £JES#3B 

[0038] 5 ) ^m^v ? wmmnz 
&tc. i dda»«*rta-r-5^cj-y^*affl-r^*s 

{c-otArswirr*. AS I C£»ffiT£:7n**tt;*:* 

mmfiWM s ti £ i -e ©gft&tfrta&aisiH*^ o r 

ffl*Or<^lslB«SCr*»), h (AND, o 

R, NAND, >f>^»^) ^6ALUWDD 

^y*IIB3Fa*&£. Cti6 2^KB01IB©i!fcl»^Br 
[0039] 5 - 1 ) jB^^EIBfcStr ^SfW^o * 

k <b> ttl dd g 
(c) te¥>y'VZ h£l>Tfflffl3*ifc5A*S 
T-tWT *«£fc1*iaB©4C'?'!JX k (d) ti^D 
y^*jE»i«5Er-5^«&<D7a-^^-h. (e) « 

fctf®BO>#:>:/i;x K (f > I^P^lcftllWi 
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(0 04 0] BfcnVfJ:^ Iddq^^i« 

A*»H<Dfi^to-a:A« TV (a 1 K TV (a 
2 ) v TV ( a 3 ) 

A*»H<0ffi^fo-£BW: TV (bl) 4 TV (b2) 
A#M<Dtt£fc-£Ctt TV (e 1 ) . TV (c 

2) . TV (c 3) 

io [0041] cn603«»i©A*i&ffi©fi^*?^<tH 

CA*Bioa^bt^ I d d q ffisMHSfcT Vfcfffi 
T&^^a^t**-* (PCJ/diEWS) SrfflO 

[0042]i6 (c) k (d) tt7P***IES<h« 

^^iE^<t«*r^o bp*. co^D^^ccfecta "A 

20 *stt-S "A^ttfflOfi^fc-SA" WiS»*yS«8l/r(r»S 
A*Kat?«<t^<k«Bff ^. rt A*»ffl©<a^ 
=btfB" iH— ©A*aiH©ifi^t)-&3&s 1 ddqflbWE 
»35cTVK»aEOfctar. UEiEWSK "A#»Ji©IB 

Bff-rs. feTF\ EWSfc v^i&&©ffl^tfcr if^- 

©AAttloa^te^ I d d q^IESfcTVKfffiE 

*^i«tyri>eA*»arwtt(,»<!:flKL. ^©id 

[0043506(e), (f) B^a^^CCftKWiB 

»&«BE*m\ A^Fiwoia^ttA, b, cort© 

4>fc < i *> 1 ffl^b-a-feU:3W I d d q ffl^iES&T VtC 

te^5A*S^©3H^to^tcffffi^'t:tr>tti^tc. co 
[0044] ^Qm&dco^xvmr^ &m&m\z i 

[oo4 5]frs», mo^uv^tcaw^-crtja 

Lri*S/c». H6 (e) . ( f ) Kl*$W£ "^D^ 
«f, C h 3 S^CD I d d q ^ A±Ji^^<D 

ffi£totf«. **ie>©*a^*>^*s*n«^r I d d q n 
f fflot. I d dqffl3&*ESr&TVK:*$tf& 

A^f^ScOffi^-t)^ ttff ft L I ^tt-TA:^ 6> r * S . 
[0046] S^O^P 7^(Cft»#ftlUt 

3S^<DA^S<Dffi^^*<Dl 
50 mm (A) # I d d qffl(DiE»ttTVCC*$WSA*ifta 



n 

(A) Uft]<Dzfu v zuc.pm$ fitz\ ddqSS<D»« 

too47] mmc. 3mm<DAtimm(om^t>^<D 

2SS (A, B) #1 dd qffitfjESttTVlcfctt&A 
«ffir^ D fir, »^fcf&<z>i«Hfcn ddqSS 10 

[0048] 3 3a*©A*»S©tt^*>ii'*(D 

A*^©«^*>tffc#£**^ **i«»i<z>:/p * * 

t'#mv$& 0 {E^tCO^vfKUI ddqMM 

[0 04 9] 5-2) JKflglKKS^SiSkW^a^^© 20 
Jfim^S (H7) 

XBl7iCX%iWT&. HTWItffHBOiSB^ny^© 

jfitti s n^c 5 a^s^-* « -r «ffia?8<o x 
(c) «^>7*'jx HiLxafflsnfcsA^a^w 

rSIBffiaK<oy>^y^ (d) tt^ny^*iE» 
£?J^-f£/c#>cD:7 + - K (e) »^>^y^ 

hiL,r^ffi^n/c5A^«-7-^w-r^ig/?ieiK<D^> 30 

[00501^7 (a), (bMoirf^^C. Idd 

<innbm&?zxt>m&<Dm^m*imm (a, 

B, C, D, E. F 4 G) gfiLtl^o ^6©TV 
±V<Dft$LO)M*t ( azmift& 0 . I d d a H^#^£ 
TSA*»H<Dja^toti-Jiift«L/fcTVfcrA. B, 

[0 05 1] COt&te, Ctih&m (A, B, C, 
D)£g¥(E. F, G) (DH*DiraDA*»S©ffi^ 40 
t>#<m& OAMdd qffl#jE«&TVOC#ft^*jfc£ 

[0 0521 17 (c), (d) * £ *JEf£tm 

(A, B, C. D) fcJ:tf (E. F, G) £|S|-0A# 
»ffl(DHi^*>^8¥AS I d d qffi*SjE»&TVK:SaEL/fc 

a, b, c v d) tisi—<DAjjWim<om 

I d d Qffl*«iE««:TVtC?^ai/fc<b*. C 
<D^Dy^«C*sW& w A*^Oja^t>#» (A, B, 50 
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C. D) w 6*ftl»«r^»Lrc^A*»ai"C«&l^*J 
KT*. A*»ffl©«^*>'tt» ( E , F , G) <b 

EI— ©A^Siffloa^^-eR^ I d d qffi#IE5f&TV 

( E v F , G ) Or^SA*»ffi'C««c 
£r<Z> I d d qfiasoAASica^fo 

[0053117 (e), (f) tt^Pty^KSWrtSf 

««ci)S«*m^ A*iftffi©«^to#S (A, B, c, 
D)*5J:t^8(E. F, G) ©l%D*J>&< £fc liffl^ 
fo1±»£U:# I d d affl^iESttTVOCteWSAAaiH 

[0055] «r#w, i m<o^\2 v zictmafi&xftm 

lsX\,>2>tc8>. H7 (e), ( f ) UlfcW* 

Ctl6 2*IS© I d d qMS^4t5AA»l© 
fi^fc>tif¥W, ^n6©tt^*>ii-»^*n«^r I d d 

qg^4L, ffiot, Iddqfi^i£^TV{Cij 

W & A*lfcaoffl^to-l*BK: ttff VX ft i> WrT 6 
[0056] Ifcttt, ««©:/n * *{cKl»#rtj»L,r 

mmm(A. b/c, d) an ddqfioiEfir&TVK: 

fe^SA*Wl©j|a^to-&8K:#aFr5«F. f<9A#I& 
^©ffi^friiP (A. B, C. D) ttSBQ^n^Ccft 
S^n/c I d d qS»©«a^a:«Cofc«><7>T*2)iW 
»fCS£. fit, (E. F % G)ttIddqS 

[0057] £i±, IBJ^BK^^5»»f*S;«rSB^3te 
ddq^MirC^^r-XM^ Id 

dq»»^»ft-rSA*IWi<DM^b«3:7«B (A, 

B, C, D, E % F, G)^auri>^> 0 IddqSS 

(A, B. C, D) C0A*lftffloa^*>1* 
E, F*s<fc^ G<bl^^-^r*S. C<D^Ol^2 
tia^L^cTV-CO (A, B, C, D)<DS, A^lftS 
<OjB-&t>1*E. F*5<fcaf, G<D4«l*#i5. 
«C. Itl/cTVrO (A. B, C, D) <Dt$tcm—<D 

t v <o Ajimmom&fri* t w\ -<DAt>mm<om&t> & 
.&&&i,xi> (#«iL«. b = f ) v anhtmmic^z. 
z> a vat\*. &mLtzTvx<D (a, b, c, d) <om 
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fcrfccfto. Zhicm-<z>TV <F) r©H«**JC 

[0 05 8] c<D«KfflS*Bi98TSfce(&«:. S#W& 
IB#11&§-C&6 D Z 4 V'y 'J^''7d y' (J&R, D 
F/FiiB-T) 

[ 0 0 5 9 ] m 8 tt«^qg»©^Br*S;OSi?BH"C* 

£><5o 

[00601 B8 (a)tt, HB<Z>-f *@Bv 2 
<B02A*ANDlHlK*5J:a r . 2ffl<D2A*NORHB 
^6«RE3ti-S2A* (D : Da t a*** CLK : C 

1 ockfifl , 2tti^(Q 4 Q' ) (Dm^mZ&TZ 
DF/F<D®ffim&VihZ> (Q* =Qa>S«»ffit*tt 

1-*) o (b) »*a>i«if-^ (Mmmm * 

n^to DF/F(CM^ Qta*WJ2A*NOR@B3&5 

<t, C<DS3;ttB8 (b) fcmlrmmT-^fr^TA 
h^^TVno. 6, 7 V 10, 11, 12, 13<t 

[oo6i] c h£&--<D7jjmm<Dm&t>#L ^tji 

££, I d d q^cD^£L/tTV<Dft, TVno. 
7, 11, 1 3«c£B0fciS. H«ttA#»ffi <D = 

0, CLK = 0)^TVno. 3, 5, 9 CCfc^TfcR 
S?Wl^ 9 L;*»L&#*>, Cft^TVno. 3, 

5 , 9<DA*»««C*5t^"CW I d dq^MltU 

[0 06 2] H8 <b) «c^-r»aer-y;l/ 

1 . i 3K^r«j#snrcja»fflttQaj*ffll2A^; 

NORHS^'H" te<fcC^ Q* m^ffiiJ2A^NORU 
B#* "L" ffl^iftofc»fflr*4<o«:*fc, fXK 
^TVno. 3, 5, 9CC*j^rSJ$3*in^|ftffl 
\£ Q tfttlM 2 A# N O R "L" fcJcZje. Q" W# 
M2A#NORHB#* "H" HWittofcSMir&fcfc 
&n&Z> 0 fi£^T, QttttflJ2A#NORHB** "H" 
fetrlt&o/cKSf I d d q -StfaStt^x 
^TVno, 7, 11, 1 3 r»CDfi3*K»t?S»i L 

«ltfl<D*S;WD F/F^»i^tSSWAA 
aH*looa^1*Bf h^?2T vn o, 6, 
7 } fed: t> + { T v n o . 10, 11. 12. 1 3 } t L 

Wffi&M<Dtt& I d d q H»(D A*ttffl©ifi^*>-i*8 
sWESft^ * h^^$frOA*l&ffi©iB^*>i*»«0*«C 

[0 06 3] 6) KW^KiSftW^o^^KOia 
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##5t (89) 

tff^a«:7S-rttl8Hr*Q, H#91«LSK 92« 
IBFPHB, 9 3. 9 4, 9 5 &*&^b#IIB. 9 ditty 
p^(bl) t 9 7I^P7^ (b2> , 9 8t3:^P 
*£(b3), 9 9liS*^7^t*S. 
[0064] BIBSB^n ? ^f&Otl^*. SM-e&cfiE 

10 #-j»WT*S#s % AiH^n/cLSHC^t^i 
[0065] m*P. KH^Wtctelirtt, ffl-&t>i*HB 

tiHffiiB^fiaort^fc*, «ff@B*«K:t,-cffi 

20 ^to-lfHB^»l/^-r^l«»*« (a 1 . a 2, a 
3) iLTi^fflW©K9a^«:JTo't^-£o j» 
ltfflttl^n»I^P ^ ^ (a 

bl, b2, b SCcrte^Wf^OjA^^tT^c 

r««tc*^#fe^4>s, M «##M&ffi3B#iir t?© 
:/n** (b2) 9 7£wm-r& (> 

[0 06 6] 7) ^7>^^U^©iSPifiHff<?>«0 
ii^^ffi (HI 0) 

«;*W»ffl@B«fir <r cr>g#:/a > ^ 9 9 J; 

a*6»fflHBttH«K:«h5>^ 

$~frbK+b5>i>X&XWf8L$tiZ>* OR, NO 
R, NAN D. AND. -f>/i-*@B. 7'J-^7D 

y ym%±^^tcm#ft?mmmft*m&±?&mmM 

■Br*S. *B^©80ii*^rffi«ffl^*>#@B, JS 
fflsIK<i:4>^Dr^>5 0 cn^og^Wi&^lilKiiA* 
ife^cc|S3^tr^coh^>^x^^ON/OF F uri* 

40 ^IIIiI5gcr>lo-e^S. 2A*NAND@B0W«:fflt> 

[0 06 7] Hi 0«»ffi^5*U-*>a>«:J:^»|» 
h7>^^<Z>Jfl{a©i»98iar*0. (a) K2A*N 
ANDCD0BH"C*»3. (b) tt2AANAND@B© 
A*ttfflc[)^a^t>#«:aBl/fcKfflfflSi Iddai 
<t©fflH*T*S. 2A*<CT*fiWS4r?<DA*»ffi 
CDffl^bl* (TV 1 , TV 2, TV 3, TV 4) tf, T 
V3 (AA»fINllCLowl/^ A^i£B L IN2 
icH i er h u-t;UA«A*) I d daS*^4l, 
50 ffi©A#»ffl©ffl^*H* (TV 1 > TV2, TV4) fc* 
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[0068111 0©2A*NAND@BHfc:fcl,vr, 
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*fXh^^^(TVL TV 2, TV 3, TV4) CC# 
f*, P* + *)VY=,lsVX$\. 2 PTr- 
K PTr-2£iB30 N* + *Jl/h5>^X#l, 2 
NTr-K NT r - 2 ©ON/OF 



TVn o. 


PTr-K 


PTr-2 


NTr-K 


NT r - 2 


I dd q| 


TV 1 % 


OFF 


OFF 


ON 


ON 




TV2, 


OFF 


ON 


ON 


OFF 




T V 3 , 


ON 


OFF 


OF F 


ON 


»» 


T V 4 , 


ON 


ON 


OF F 


OFF 





[0 06 9] 3 



1 ddq SS^^r S»88tt2 * [0 07 0] 

1, Vdd- PTrH NTrl- Ntr2^ GND 

2, Vdd — PTr2- NTrl- NTr2~> GND 
Ctit><D&&&L±j£<D h7>^X^ON/OF FtK& ★*£©ON/OF FttSWi 

I d d q JtSr#*£-rsa»«r h 7>^* SS^STSiiB 1 tt. 



f^ILr^i, I ddq 



PTr2- 
OF F 
ON 
OFF 
ON 



NT r 1 
ON 
ON 
OFF 
OFF 
30 



1 , Vdd-> PTr 1— NT r 1- 
TVL OFF ON 
TV2, OFF ON 
TV 3 , ON OFF 
TV4, ON 
t&9* NTr l^i^oTScONW^ 

2, Vdd 
TV 1 s 
T V 2 . 
TV3. 
T V 4 , 
PTr2fcJ:U i NTr 1 

TV IB I ddq ffiiilEltttfcg), P T r 2 SC^S 
[0072] ilB 1 . 2 ©8HRCJ: 0 NT r 1 # 

[0074] 8 ) a^te^ia»oi«»ii^f« ^ 
(ill) 

*^»wbt* o . < a ) i d d q mt 

©tBH3t (b)B(a)0Iddq J^Wr^&A 
3t <c) 6i«i«^ttoa*<D«S;Hr*o. 
#1.1 K l^^XK^^O^t 113fcHR9 



NT r 2- 
ON 
OFF 
ON 
OF F 



GND 



iE* 

r d d qasr^«a-r5ffiK2«, 



OFF 

Tfr [007 1 ] 

NTr 2-^ GND 
ON iE'*? 
OFF lEST 
ON 

OFF iE» 
[0 07 5] Iddqa»#«tLfe^K^^J: 

S^-^tilddq g^##££ Lfc^h^^^-C* 
Dv Jffl^fc*MIISS©»^ -€-©1 ddqSS^Jfe^-rs 

no. (a-l)HTVno. (a)CC^fc{F(a 
-1. a) } OfcBS, lddqMf«t^o C©1# 
CD^£C0^t&A#fc*>NO5<D## "0" frh 

5 6tCrX h^#TVno. (a)^TVno. 
(a + 1 ) Kgffc { F ( a . a + 1 ) } l//cH*. IESM* 

*j " l" ri>£> "0" ^SMtU flhfc«fttt-ti>fci>. Of 
50 ^«cra»fflo»iH»»*^^fflffl3^fei*. Zti 



40 
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I d d q gg^Ml/c^fX h^^^tCiLt 
[007 6] 

[^K©S6*] fcLhittSBLfcJ: 5 tc, I d d q 

[ 0 0 7 7 3 * 1 U*4*?-**OW«6CcM«ft:< * 10 

[007 9 ]»3tt, 3*dCC, iaib/c^-^ttiSkWia 20 
[ 0 0 8 0 ] m 4 tt, ^d&^SKWK^^ 6 < T 

[0082]»6». *«W©i8im« I d d q SSfil© 
d dqSS^fffilfcW h^<^^##t?* 

D v Iddq^I^^icm^^ jESa 

[02] LS I ©£:/a* ^CDa&ffi^S:* U-^h>*S 
**TU>^ LET jftgOM^iarfcSo (a) KLS 
I ©ABiAttlBtSfftSHTti. (b)ttLSI© 

ls i<Dg^n ***^r«seiar&£. (d) ttsi 

M(Si s tems Integration Mod 

e i ) ±omm^itc t<Drfu v ?<D\tifimmmt$kX' 

( e ) ttLS I ©S^n v ^^6®ffi**St« 

S;0r#>£ o ( f ) ttS^o^^c<b©^^ h^^^tc so 
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[03] h^^cri© I ddqgMMfifg^ 
[04 ] #*9i<D^Jra*7j*-J*7 n-^*- hr^>6 9 

[05] *»|8«C<fc5iSfep|^P y ^S:3R9iit?/c«)©» 
^&**#*»^S»38Br*S. (a)ttLSIrt 
<D^D^^*7Kr«*HT?*S. (b) &&7a*9C 
<h(Dr*^ h-^£Jrc$>& 0 ( c ) « (b) (DrX 

? z mcztmz ate i d d amn^mmn^fnr^^y 
iri)^ (a) <;x h iorffltti^ti/tSA 

(b) »Idd qSS«tO7 0-ft- Ft^^o 

(c) ^^>7 e 'Mh<bir}4(liS^c5AM^W 
-r*ffl^fo-e@l»D#>:7 i;^Ft?*S. ( d ) tt^a 

(e) tt^yxhiiraiash«:5A*«f** 

[07 ] HBJ^lISScDKKyn sr ^offlffl*ffi©»raHr 
*S. (a) tt^>^U^ h£0rfflffl3ftfc5A#« 

j F ; £W'r^jai^iHisscD^>^ 1 ;^ hr&£ 0 <b> »i 

ddqgS«<D7D-ft-K^^ (c) 

©#>^y*t-c*s. (d) tt^n^^*iESrtWffi 
TSfc&CD^n--* 1 *- hr**. (e) ti^>7"'JX 

[08 ] )IBffllK<0»IR^a:©3iKElr*4. ( a ) tt 
D^-f^'Jy^^a? ^©HBHr**. ( b ) « • 

[09] LS I «l»:7ci**&R9 

[010] Slffi^S AU-^aVCCiSiRWh^^^ 
*<DaUl(OBiWBir**. (a) tt2A#NAND©H 
SS0r&& o (b) «2A^NAND[ilSSc0A*i&®O 
^fi^tottecttBLfclKiiSai I ddq{fi£<DtBIHSl 

[011] iH^tottiaiSKfeWSiS«fflBf*««)iitt# 
ffi£^TI&Bj0r&6 o (a) »IClfflS& Iddqf 
<b©WM^r*4. (b) W (a) ©I ddqISI9f 
CDffi^r^^o (c) ttM»*^9ii*©«SHt? 

[012] ^«<0»P»»»ftJ«CC<fc4ttl»S/5 * U- 
11,21,51,91 LSI 
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